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The lumped parameterizing of the transmission line

Joong-Kwen lee, Chan-Sei Yoo, Myung-Jae Yoo, Woo-Sung Lee
Korea Electronics Technology Institute

Abstract

Nowadays, the study on the ceramic components and modules that used in telecommunication
system is being performed. The technology that co-fired both a ceramic material and a silver

conductor is usually used to develop small telecommunication components and modules. In the

study, It is that the lumped elements equivalent circuit with easy tuning control can be matched

more accurate at the 50chm than the transmission line.

keyword © ceramic, stripline, RF, lumped, matching
1. AL B

1/43} %% 7FA & stripline® YwrA 0% RF choke

ox ol #IEHT E3, Antenna Switch
Moduled] M= Tx9F Rx& ZAA7]7] 98 2185
HA EA]o] Rxoll & 50ohm matching A2AEMN

A, a8d, LTCC FA32% 423 500hm
stripline® T&sEvt @& W 4A VNAYA
Z43tH AE8] 50ohme| matching X 2=t}
HE tuning- & 8ol £ matching point®] AE& I
oat7] 7k o ¥tk ol F& Tkl 1/4mtae] 7ol
& TEG Qo] vESHA D HEAANE VIS
F I tuningg #3 THVFE udeof s
wol Aok wEkA B AFE Fol M dide] 50
ohm matchingel 2 &7} by B¥ 44 gia

AE02E FEst9 2 lumped element®] 829t
Q

>

fe:
r

5

tuningdte] @4 matching point®] 7%
A48 4 i, ground 2+ thickness S
A= el Urk wde] M 9ol 50ohm
matchinge} S X @l GHE QA trade off
2 OAZME Hioltl, ol AFeA 3
band¥ DCS®F GSMo)t},

ﬂ’,o 1:

i

.<

pleX
:«"u =)

o

o

o5 target

2.4 &

2.1 AHEA &

Abg RS AA A A4, e HEgAs
1“?50174‘—} A= FRAAEE o] 78
ol3 &4 kel 0.003(60k), =A< Tppm/T 3
E HE Dupont’\}« 9593 N7 ZE AF castingdhod
AR T RAE RA S g Folv] fe A
1M EE7 £€ metal content 8(3%«1 Ag ASE
AR&-3F Tt

22 M= 3 ¥ FH

719o] A% tape casting ¥ green sheet ©f
via hole§ ¥dsti =4 #Hug QA% F o
F& oA A#EA Hi AHE4F A (multi-layer
process)& ¥-E3tdch 24 E 6GHA &8 7}
3 agilentAl9] Vector Network Analyzer(VNA)
& AM83t% 4L, probingg& 93] V typed] flexible
cable€ probe stationo] 972392, probe pitch
size¥ 350um ¢} 600umS AR&3Hgvh

3.2 & u¥
Ra

50ohm matching stripline)
oY 13 @oh ol FAe groundrst UAI
Fgo) 1/454749] Zol& 717 €19l ] —L“-ZH?}E}.

_89._



‘!» GND
p

Originai LOC. N
Of the stripline v

| ¢ aseum

GND

;ﬂ

I3 1 stripline vs. lumped &

AA A FAE GSM ot DCS band®l A
2 3 Apo]ZQ 45x3.2004 ??ﬁo}‘?\i_x_, oOohm
matching€ A ground 7+ FA7} 380um#A *

7+ Hojor &7 mW¥ol 50um green sheet 10%%
H3etget. 19 29 M Y lineel Zol Fojz
Iejste] A1 wgow

Apolzg 2 7 g

28 2 stripline®] 3D &

ol@A FEH stripline® £% ARE 2Y 337 2
o},
4 Oct 2004 1@:53: 47
CHl S5 Lo FS L 42 648 K.\~ ~2.8781 @t 96.336 gfF
Lo N "‘\i 747,000 200 MHz
ORe < B b
o8 ameem / \‘\
L '14/7' GHz - N
7/ " -
/ /
! ;
{ :
f \
\
\ -
\. /7 y
“. ;
e b
STHRT 830 200 Mz STOP & P06, B0 4R8 M
23 3 DCS band stripline ¥HAF A4
19 3& %Y S0ohmel Holy gl AL FHel &

a °l = S0ohmdll $1XA1717) 918 tuning W
W A% o] lumped F&olu),

- 90

Lumped | Lumped 2
l ; ‘}, J : ‘[
(%}
3 ta?1nH @ < L=8.8nM4 [
R= cr x [~ 4
Ca7 pF I Ca? pF I CRSpF I Cx3SpF
Distributed

—L e _1—e

Measured dala

a8 4 Distdbuted vs. lumped #%

19 4% stripline of WE Es}szelxm EX
el o)A 50ohm matchingo] HohE QoA
stripline? Y& HE2E oY zelm 4 Az
&F Zol & FAY H2g 7YY wapn
lumped A#E 7E A &l ] 7HA 8%E sMAe
g2z F8e] 7158l #F 2% wningd £
target frequency region$ ;')Oohm°ﬂ YA A 7= A
o] &olstr). striplines lumped T networkel )&
WAL S 2y g2 3 g}

Tarm
Term2
Num=2
Z=50 Ohm

stripfing_gsn..S(1,1}
pl_network_3_5p..S(1,1)
S$(1.1)

freq (100.0MHZ to 6.000GHz)

3% 6 stripline vs. lumped element
2D(black box) simulation

28 6& 29 striplined HE A o HE
50ohmel] A& 4 E—r]°1 o'slt.' RANE o + Yt



lumped TZEIME lumped 13 lumped 23 €
Y tuning2 2 4 UYL oYX 9t B FxjdE
50ohm °f] $4=A7]= HAo] HA 'gg}a}:}__ PAR:
o 4 9ok lumped 1 # lumped 28 RLE ®
He ohg3 2o,

it op

i

i
81

.1.4
o

2L

Lumped 1 Lumped 2

=~ 0

e 7 .

=5

- o,

g90= 7

&%=

oED

c 9@

520

53

&5

o3

8 S e
0 1 2 3 4 5 6

freq, GHz

a3 8 lumped 1 vs. lumped 2 & R.L.

%’-‘5'5’] Fabd B4 Foa4g X9 bandwidth®d
# 50ohmell matching 5= Zio] 9ujs} Q7] oj&
o lumped 1 HEth lumped 27} band selectivity

2

== o Q. A -
7} Fode A& % F g
4 Oct 2084 18.52:33
CHL S;; log MAG 6 4B, REF 8 ¢B 1 -22. 788 dB
€H2 Sp;  log MAG S dP- REF D dP 1'-. 2613 dB
- i 11 747.¢e@ ade MHx
mp._Saoad WinCd! irclUser Kit :
Cor - iz
MARKER 1
1.7 Gl
T
o——t...
o —
o P
PR / e 21712838 A%
Cor /
/
/
t i
RE
START . 830 @ed Mz STOP & 020,809 QB0 Miz

9 7 DCS band stripline 11L.

{m

=+ F9e) e lumped F#& LL.7F stripline
S} BASA Jossoll 2T BEAARE WA A

o

!

2 =

4 Ooct 2004 11:07:14

CHE 834 log MRG 5 4B/ REF 8 dB 2:-27.4i8 4B

CH2 S3; leg MAG S dB/ REF @ dp |2 - z724 4B
)
1] 842, §oo [

PRz Saved] HIinCe) 1n fiser Kie
Cor f o mrer—" - ».

MARKER 2 )

| MARKER <

1.B42 Gz 4
\\ -
L

' p ™ / e b

1N .

1/ %L )
PRe YRt

Cor

I I N
' SR NN M St S
! .

BIARY . 830 8a2 MHx STOP § 020.000 000 rm.

2™ 8 DCS band lumped 72 1L,

8 9 RF choke measurement

1Y 9% bypass capsy shunt® d4dste RFHo
2 chort7} A &al black box®E 1/431%9)
transformer 2 %-2tst4] & RF openo& HYo
2% choke H&E& &=l o] black boxE lumped
+2E W9gd 5 v} o]F 2D simulationol A #
At ohgx 2

Lumped 1 Dlstrlbuted
) \ ’I‘ ped 2
N ° N
@ % :
%<
[l - W
W=
gm'gj
SL'D
£33
8§
Ec
-
g
©m Dy B e S
© I ] ] 4 5 6
freq, GHz

3% 10 RF choke measurement

_91_



2% 102 ®W GSM Band¢ A% lumped 17
lumped 27} 800MHz™1GHz9) band©] 9]¢ F34&
Agtslol B#E)x] 28 RF choked 7|1%5€
Ptz Atk AFHH o= RF chokeol WA 50ohm
matching®} S+ lumped 72 & 748 4+ 99t
g2 AA LTCC AL £ lumped 729
Hg 8389 pattern WFEE  Fo] 500hmol
matching Al#A 2 %ch DCSol Wist &4 Axne
et 2ok 18 WMEolM DCS band center
frequency?l  1.842GHz7}  50ohmellAl  "oju}
40.824dohmE 7F4 3 ¢t} ©] € lumped component
9] pattern modify & £&f &% WA A 28 W4
9} o] 48693ohmE AU, S0ohmo] B} 77}
o] Hd AL o F Aok B2, imaginary part
£ 0°] =ojof &A% dohm HEE BAe AA
BEE AR Feo

4 Oct 2004 11:82i41
3.7852 n  327.85 pr
~-. 42, 28E MH,
T \\x\e_z -] 2
PRy + N 10
L N - e
°" pamker 2/ N * 7N
1.847 arz ~o

CHY §yy 1 UFS 2 42824 p
e

START 032 209 Miz ITOP £ BO2. APP NOH MMz

33 11 DCS lumped 7% 18 ¥4
4 Oct 2004 11:06:47
2° 48, S?&L $.9883 .0 B44. 8 pH

/""" Tl 542,800 982 ez
oo < : NP
N I T g
Gor RKER ‘/ N -7 ;"i\l“r’§§&g
N N ' N\
97”. . NP NN

CHL Syy L UFS

START . 030 922 MHz

33 12 DCS lumped 72 29 ©id

2% 16€ lumped element®l 3D Fx&¢F AR =&
g AbAHojc) DCSe GSMo) dis] Dual band®&
#Asldr}.

29 16 stripline ¥} lumped T3 A48

4. 8

it

L ATl M stripline® lumped 722 Ao
24 44 500hm tuning©) 7}%9‘&-1— el RF
chokeZM F33hs AL ¢ £ AU v o
lumped “FZo A& ground It Ad7} FadA @
ong FAE £YCE tape AR YL Fo A
Al FEstA ¢€F g Aol A lumped

o

iU

pattern®  groundA}el€] couplingo] 7 A A gk
pattern tuning$ Yo2AM RS #H £ A& 75101
=3

o 29

{1} David M. Pozar "Microwave Engineering”

John Wiley & Sons, 1998

_92_



